SUMMARY Spontaneous regression of retinoblastoma is described in identical twin boys. In the one bilaterally affected child 2 tumours regressed spontaneously, while a third lesion, which developed at a later stage, required treatment in the form of a cobalt plaque. The second child showed spontaneous regression of the single tumour in his only affected eye. The pathogenesis of spontaneous regression is-discussed and a possible common aetiology in these 2 cases postulated.
Spontaneous regression of retinoblastoma is a tenn used by eye pathologists when calcified nests of tumour cells are found in an enucleated, often phthisical, eye, and by clinical ophthalmologists when fundal examination of a patient with retinoblastoma or relative has revealed, usually, an elevated calcified white mass, surrounded by areas of chorioretinal atrophy (no treatment ever having been given).
Retinoblastoma is unusual in the high incidence of spontaneous regression encountered (1 8%) .'
Several cases of bilateral retinoblastoma showed inert tumour in one eye with viable retinoblastoma in the fellow eye, while the spontaneous regression occurred in both eyes in only 12 of 47 cases reported.7" Boniuk and Zimmerman2 reported a pair of identical twins with unilateral retinoblastoma in whom the tumour spontaneously regressed in one child whereas an enucleation was required in the second child for a viable tumour. This paper reports clinical spontaneous regression of retinoblastoma in a pair of identical twin boys in whom there was a positive family history of retinoblastoma. had been born 5 weeks prematurely, but milestones were normal. The only illness suffered was a bout of 'croup' at the age of 21/2 years.
A positive family history of retinoblastoma was obtained, the father having had his right eye enucleated at the age of 3 years with the diagnosis proved histologically.
Examination under anaesthesia in July 1977 revealed spontaneous regression of tumours in both eyes. A small, inert tumour 3 mm in diameter was in the inferotemporal quadrant of the right eye below the macula (Fig. 1) On examination 6 weeks later a new, active tumour was noted in the upper nasal periphery of the right eye. This required focal radiation in the form of a D-shaped 10 mm cobalt plaque. The 2 original tumours remained unchanged. Subsequent follow-up showed a good response to treatment. The lesion has remained inert until the present time (Fig. 3) , as have the 2 other foci initially discovered.
The vision in the right eye is 6/9 unaided, and that in the left eye 6/36. CASE 2 This boy was seen by an ophthalmologist after the diagnosis of bilateral retinoblastoma had been mnade in his identical twin brother (case 1). He had no visual symptoms and had no medical illnesses apart from mumps at the age of 3 years 9 months.
On examination under anaesthesia in July 1977 a spontaneously regressed tumour 5 mm in diameter was noted above the left macula. The right eye, however, was normal. At subsequent examinations the tumour has remained inert ( Fig. 4) The lymphocytes were then harvested with a semiautomated harvester. The filter paper discs were transferred to scintillation vials and dried at 37°C for 3 hours; 10 ml of toluene-based scintillation fluid was added to each vial, and the radioactivity was measured in a Packard tricarb liquid-scintillation counter. The result was expressed as the lymphoproliferative-that is, transformation-index. Case 1. The transformation index with allogeneic retinoblastoma was less than 2, which suggests that the patient was only weakly sensitised to tumour antigens.
Case 2. The transformation index with allogeneic retinoblastoma extract was 6, which suggests autosensitisation.
Discussion
The diagnosis of spontaneous regression of retinoblastoma in the above cases has been made on the basis of the characteristic clinical findings in the presence of a family history of retinoblastoma. The ophthalmoscopic appearance in spontaneous regression characteristically consists of one or more areas of chorioretinal atrophy in which elevated, irregular collections of chalk-white calcifications can be seen, often having the appearance of cottage cheese. Abnormal blood vessels are often found in the region of the tumour. This picture is similar to that following radiotherapy for retinoblastoma (Fig. 5) .
The pathogenesis of spontaneous regression of retinoblastoma has not yet been fully established, but various hypotheses have been suggested to explain its occurrence, in particular tumour ischaemia and the host's immunological response. In the general sense growth of tumour cells is limited by vascular stasis and thrombosis resulting in capillary blockage in the neoplasm, relative to the proliferation and mass of the tumour itself. Areas of ischaemia may be accounted for by scanty stromal vascularisation, which in turn may be secondary to a lack of tumour angiogenesis factor or the inhibition of such a factor, either by some environmental factor or by an immune response.' Ischaemia alone, either accidental or from the tumour outgrowing its blood supply, is an unlikely explanation for the regression in these 2 cases of relatively small tumours.
It was suggested" that an acute febrile illness can trigger off a regression in the report of a case in which regression took place during scarlet fever at the age of 4 years. The fellow eye had been removed previously owing to retinoblastoma. Spontaneous regressions associated with acute febrile illnesses and other nonspecific Freund's-adjuvant-type stimuli have been described in other malignancies, such as melanomas and carcinoma of the colon. 2 Both the 2 cases reported above suffered febrile illnesses some time before the tumours were initially discovered.
It must be presumed that the cell-mediated immune response to tumour antigens plays a significant part in the defence of the host against the tumour. In-vitro studies by Char and coworkers'3 showed high levels of cytotoxicity against labelled retinoblastoma cells in the evaluation of cellmediated immunity to a retinoblastoma tissue culture line. In addition a cutaneous delayed hypersensitivity response was also elicited from the skin testing of patients with retinoblastoma with crude membrane extracts of retinoblastoma tissue culture cells. ' Some local factor may be responsible in addition to the above. Calcium is an inhibitor of tumour growth, and it has been suggested that the excessive calcification often found in tumours showing spontaneous regression might lead to a toxic concentration of calcium and self-destruction of the tumour. However, it has never been proved that spontaneous regression is an effect of the calcification (which is also found in inert tumours treated by radiotherapy). The presence of the calcium deposits may, however, predispose the tumour cells to one of the other processes discussed above, which may in turn lead to spontaneous regression.
In conclusion, it is possible to postulate in the 2 cases reported above that some systemic factor, immunological or other and common to both children, allowed the spontaneous destruction of the tumours initially present. However, in one twin a subsequent tumour was not affected by this process and required treatment. Whether this would also have regressed spontaneously if the natural course of progression over a longer period was permitted is uncertain.
